Mires are loosing their natural state as a result of human activities. Recently natural Sphagnum mires in Hokkaido, Japan, have been disappearing as a result of the proliferation of alders. Here we show that such proliferation is caused by the inflow of phosphorous compounds as non-point pollutants. Those phosphorous compounds flow in from agricultural fields around mires. The constituents of groundwater or surface water make alders proliferate rapidly. Phosphorous, a typical non-point-polluting nutrient, contributes to the growth of alders, which assimilate atmospheric nitrogen.
INTRODUCTION
Eighty percent of Japan's mires are in Hokkaido, the northernmost of Japan's major islands. Mires have rich natural ecosystems, and the plants in the mires of Hokkaido are mainly Sphagnum species. However, alders have been invading these mires, greatly altering the vegetation. The authors researched the water quality of surface water and groundwater, and found that alder invasion is caused by the inflow of drainage that contains nutrients, especially phosphorus, as non-point pollutants from agricultural fields around the mires. Nutrients in environment are regarded as loads from agricultural fields. Most of phosphorus used for fertilizer accumulates in agricultural soil and effects environment greatly (Ukita 2006) .
METHODS
Kushiro Mire and Sarobetsu Mire are the objects of the research. They are in Hokkaido, the northernmost major island of Japan. These mires and others in Hokkaido have been registered under The Ramsar Convention. Kushiro Mire measures 190 km 2 , and Sarobetsu Mire measures 230 km 2 . Both mires are surrounded by agricultural fields and pastures. The vegetation has been altered by the inflow of waste from surrounding land. The most notable change is invasion by alders. The area of alders has expanded by 2.5 times during the past 30 years in Kushiro Mire, and alders have started to invade Sarobetsu Mire in recent years. Many people have attributed the invasion of alders to the inflow of soil from agricultural fields. Our study focuses on nutrients that flow out from agricultural fields. We have been surveying surface water and groundwater to study the causes of alder invasion since 1999. Survey dates and items of analysis are shown under.. Common inorganic components and nutrients were analyzed as specified in Analytical Methods for Water (2005) . In 1999 and 2004, water quality was studied to clarify the general condition of the research area, and in 2006, to compare the water quality at each survey point. This paper mainly addresses Kushiro Mire (Fig. 1) . In Fig. 1 , Pt.S is in an area of Kushiro Mire where Sphagnum predominates, i.e., the natural mire; Pt. A-1 and Pt.A-2 are in areas where alders predominate, i.e., the altered mire; and Pt.P-1 and Pt.P-2 are in areas where Phragmites predominates, i.e., the reed mire.
RESULTS AND DISCUSSION
First, the main components of groundwater sampled in Aug. 1999 were analyzed and their origins were identified by Principle Components Analysis (PCA) (Tachibana 1999) based on the concentration data of Aug. 1999. The PCA analysis clarified factors of variation in water quality (Fig. 2) . Factor loads of the main components are shown in Fig. 2 (1). In the figure, the X axis accounted for 46.9% of the variation and the Y axis accounted for 16.7% of the variation. Water components in the figure are written as ions. Concentrations of various nutrients are converted to those of nitrogen or phosphorus. In Fig. 2 , nitrate nitrogen is expressed as NO3 --N, dissolved reactive phosphorus is expressed as DRP and dissolved phosphorous is expressed as DP. The X axis shows the contribution of the water component sources. The two right quadrants (positive on the X axis) show high contribution from springs. The two left quadrants (negative on the X axis) show high contribution from peat bog. Spring water, especially from the deep ground, has univalent inorganic ions ( Na + , K + , etc. ) and nutrients in high concentration, and groundwater of peat bog has carbon eluted Influence by forest rain water is strong toward + direction. Rain water is influenced by carbon which elutes from trees, by silicate which elutes from soil on trees, and by nitrate oxidized from nitrogen compounds, as it flows through forests. From the factor scores of the main components in Fig. 2(2) , each quadrant is clearly classified as Sphagnum (marked by ◆) or alder (marked by □). It is clear that the greater the water depth was, the stronger the contribution of springs to water quality was. It is also clear that spring water contributed to the water quality of the alder area. Three time researches until 2006 had the same results as the PCA analysis results of Aug., 1999. A tri-linear diagram (Fig. 3 ) was drawn to study water composition. The surveys of the Sphagnum area (Group S), Phragmites (reed) area (Group P), and alder area (Group A) (i.e., near the center of the diagram), which shows the influence of seepages of various areas. This means that water there is seepage water that flows from surrounding peat land. . Group P is between Group S and Group A in Fig. 3 . The concentrations of nutrients at each point were compared. The range of concentration was the greatest for phosphorus. As an example, concentrations of phosphorus at the main points are shown in Fig. 4 . Nutrient concentrations, especially of phosphorus, are much higher in the alder area than in the Sphagnum area. Sphagnum needs a little nutrient that are contained in rainwater. However, when phosphorus flows into mire, plants such as alders that have the ability to fix nitrogen proliferate abnormally. When supplied with phosphorous, alders grew densely, altering the environment (Gokkaya 2007). Phosphorus compounds flowed into the mire from agricultural land as non-point pollutants . Because farmlands surround Kushiro Mire, phosphorus compounds are present everywhere. We have shown the results of research on the alder area of Sarobetsu Mire. This area may expand and affect the vegetation of Sarobetsu Mire in the near future. The survey results of the alder area are shown in Table 1 . The data show the water quality of rivers running under alders. In the alder area, TP concentration was abnormally high, about 1.5 mg・ l -1 . Most of phosphorus is suspended reactive phosphorus. The phosphorus compounds that are discharged are absorbed by suspended solids. This seems to be because of the drainage from farmhouses nearby. Human activities can alter vegetation even in a typical natural area. To conserve the mire, it is important to manage the concentration of phosphorus by treating it at the source of drainage and outflow, and to conserve the water quality by managing the water quality of surface water (i.e., rivers) and groundwater. 
CONCLUSIONS
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